Running exercise improves metabolic abnormalities and fat accumulation in sucrose-induced insulin-resistant rats.
Insulin resistance and hyperinsulinemia are observed in rats fed a high sucrose diet. Insulin resistance is thought to be related to abnormal fat distribution. We previously reported the metabolic characteristics and the fat distribution in rats with sucrose-induced insulin resistance. This study was designed to examine the effects of exercise in these rats. The rats were divided into three groups: those receiving a starch-based diet (control), those receiving a high-sucrose diet (sucrose fed), and those receiving a high-sucrose diet and wheel-running exercise (exercised). Animals were killed after 4 weeks or 12 weeks. After 4 weeks, the three groups did not differ with respect to gain in adipose tissues. The portal vein (PV) insulin concentration was significantly increased in the sucrose-fed and the exercised rats compared with the control rats. The inferior vena cava (IVC) glucose concentration and the PV free fatty acid (FFA) were significantly lower in the exercised rats than in the sucrose-fed rats. After 12 weeks, the exercised rats had significantly lower mesenteric fat (MS) and subcutaneous fat (SC) and a lower MS:SC ratio than the sucrose-fed rats. The glucose levels in IVC, PV, and FFA in PV were significantly reduced in the exercised rats as compared with the sucrose-fed rats. These findings suggest that long-term exercise improves insulin resistance by reducing the accumulation of MS as well as SC. It is also suggested that short-term exercise improves glucose metabolism without change of fat accumulation.